Answers



Questions

1 A typical beam profile from the end of Tank 9 to
Blip for 117 MeV and 200 MeV.

2. A layout with identified elements

3. A description of the losses associated with
the PD19 the y-dipole (I think).

4. A description of the loss last year and the
anticipated size of the loss.

5. A description of the sensitivity of the loss
monitor system to detect beam losses.



TANK 9 Vertical 117 MeV

File PPM Setup Logging Diagnostics |
Fri Jul 31 13:18:52 2015, cycle 1433363133 LFH Yertical Profile

0000031

00000350
0000023
0, 0000238

10, 000027

ing

10, 000026

10, 000025

Scope Read

0000024

-4 =30 -20 =10 ] 1
lpm,hebt tverticalProfilelaserPositionsMivalue[*]

—a—  lpm,.hebtiverticalProfilePul=efireattvalue[*]

7 BEE3Ee—0Bexp (-0, 5 (¥+3,93539) /2, 72282) 2 )+2, 2B222e-(05

Stop |



Tank 9 H profile 117 MeV

File PPM Setup Logging Diagnostics |
Fri Jul 31 13:16:55 2015, cycle 1438363015 LPH Horizontal Profile

70, 0000E1

10, OO00E0

10, 000023

10, 000028

ing

10, Q00027

10, Q00026

Scope Read

10, 000025

10, 000024

=30 -20 -10 0 10
Horizontal Laser Position (millimeters)

—e— lpm, hebt:horizontal ProfilePulsefreat:value[*]
5, 7070Ze-06exp (-0, 50 (¥+12, 2484 1/3, 909685 1 ~21+2, 2979305

Stop)|



BLIP H (117 MeV)

File PPM Setup Logging Diagnostics |

Fri Jul 31 13:22:33 2015, cycle 1438363304 LPH Horizontal Profile

200000 T

1000000 1

200000

BOOOO0 1

-4 =30 —20 -1 0 10 20 30 40)
Horizontal Laser Position (mm)

—— lpm,blip,harizantalProfile 1,29462e+06exp (-0, 5 (¥+0, 153757 1 /6,16699) "2 +4 79603

Stopl



BLIP Vertical (117 M3V)

File PPM 3Setup Logging Diagnostics

Fri Jul 31 13:23:04 2015, cycle 1438363384 LPH Yertical Profile

1500000 1

10D <
HUUUUU:
EUUUUU:
?00000:

B0

i\

Bo00oc +

=41 =30 =20 =10 0 10 20
Vertical Laser Position (mm)

lpm.blip,verticalProfile

B7EL22exp (-0, 5( (¥+10, 3565 ) /10,6794 )2 )+487192

~P
T

Stop)|



TK9 H (200 MeV

File PPM Setup Logging Diagnostics

Fri Jun 12 08:15:08 2015, cycle 1434111308 LPH Horizontal Profile

0., 000003

0, 000007 +

ape Reading

0, 000005 1

=20 =10 0 10 20
Horizontal Laser Position (millimeters)

—a—  lpm, hebtihorizontal ProfilePul sefireat tvalue[*]
1,88844e—0Bexp( -0, 50 (¥+1, 2157320 /4, 4B166) "2 )+4, 2028708

Stop |



TK9 V (200 MeV)

File PPM Setup Logging Diagnostics

Fri Jun 12 08:17:51 2015, cycle 1434111472 LPM Yertical Profile
T, GO000E

0, QO

10, QO000E

Scope Reading

0, Q000G

-40) =30 -2 -10 0 10
lpm, hebttvertical ProfilelaserPositionsHivalus[*]

—e— lpm, hebtiverticalProfilePul sefreab tvalue[*]
2,263e-0Bexp (-0, 50 (¥+12, 2818)/2, 80103 )2 )+4, 22251 e—0F

Stop

H



BLIP H (200 MeV

File PPM Setup Logging Diagnostics |

Fri Jun 12 08:19:21 2015, cycle 14241115962 LPM Horizontal Profile

=40 =30 =20 =10 0 10 20 a0 40
Horizontal Laser Position (mm)

lpm. blip,horizontalProfile 10, 785exp (-0, 50 (¥+9, 25969 /5, F5885 )20 +1, 00787

Stop |



BLIP V (200 MeV

File PPM Setup Logging Diagnostics |

Fri Jun 12 08:20:53 2015, cycle 1434111654 LPM Vertical Profile
10T

=40 =30 -20 =10 0 10 20 an 40
Yertical Lazer Position (mm)

lpm.blip,werticalProfile 7. 12946exp (-0, 50 (H+12,1736) /9, 48246 ~2)+1, 1196

Stop |



Beam Envelop 117 MeV

BEAM AT NELl= 1 1= 40.0mA BEAM AT NEL2= 62
H A= 1.5000 CB= 3.0000 W= 116.5600 116.5600 MeV H A= 05.5612 = 94,892
v 2= [6.0000 ’/" B= 6.0000 FREQ= 201.25MHz WL=1489.65mm V A= 5.4532 = 79.813

j EMITI=  3.000 3.000 3535.00
i EMITO=  3.676 3.435 3538.21
I N1= 1 N2= 62

| PRINTOUT VALUES

f, PP PE VALUE
1 5 3.77706
1 9  03.97108 o
1 16 2.07720

| 1 18  02.35927

| 1 28 0.78148

K 1 32 00.63533

K 1 43 [0.94800

| 1 47 0.51199

! 1 51 0.73850

50.000 mm X 5.000 mrad 1 54 10.16556 50.000 nm X 5.000 mrad

MATCHING TYPE = 8
DESIRED VALUES (EEAMF)
Z A= 17.000 B= 2.050 alpha eta 7 A= 26.511 B= 4.82

0 0500 13,7394 36.9010 265 8295

MPP MPE VALUE
=< Lo —
— pa—
— — 1 26 560.83200 — =
—~ — . 1 31 0.00000 —
CODE: Trace 30D v69ly
FILE: bli}S 150418.t3d
DATE: 08/0%/2015
TIME: 14:06:15
50.000 Deg X 1500.00 kev 50.000 Deg X 1500.00 kev
NP1= 1 NP2=__ 62
50.00 mm (Horiz) 180.0 Deg (Long.)

10.00 mm (Centroid Scale)

L1 H@ \ Q H@H MRTET
3638 39! ‘4@43 44 4H4%74é ‘49@5@4 55 | 965799 62

4
T s (s ol A = Lo 7| e a2l depetops o

~
~ o —
- I —
e

[10.00 mm (Centroid Scale)
50.00 mm (Vert) Length= 33509.98mm




BLIP Beam envelop 200 MeV

BEAM AT NEL2= 62

BEAM AT NEL1= 1
H 2= 1.0000 B= 3.0000
Vv A= 01.0000 B= 3.0000
A
/ |
|
/
| !
| !
’/
‘/
50.000 mm X 5.000 mrad

B= 9.50000E003

50.000 Deg X 1500.00 keV
NPI= 1

I= 40.0mA
W= 198.4380 198.4380 MeV
FREQ= 201.25MHz WL=1489.65mm
EMITI= 15.000 15.000 2399.94
EMITO= 16.005 15.826 2428.25
N1= 1 N2= 62
PRINTOUT VALUES
PP PE VALUE

1 5 4.24660
1 9 14.50727
1 16 2.31630
1 18 12.30453
1 28 1.11836
1 32 01.10061
1 43 11.29960
1 47 0.43717
1 31 2.41344
1 54 11.87367

MATCHING TYPE = 11
DESIRED MODIFIED BEAM MATRIX
S11 = 30.00000
533 = 30.00000
MATCH VARIABLES (NC=2)
MPP MPE VALUE
1 43 11.29960
147 0.43717

CODE: Trace 301D v691

FILE: blig 200mev 140321.t3d
DATE: 08/0%/2015 ~

TIME: 14:09:15

H A= 01.5436 = 11.164
V A= 1.8266 = 19.922
50.000 mm X 5.000 mrad

B= 0.11137

50.000 Deg

X 1500.00 keV

NP2=

62

50.00 mm (Horiz) 60.0 Deg (Long.)
50.00 mm (Centroid Scale)

[50.00 mm (Centroid Scale)
50.00 mm (Vert)

Length= 33509.98mm
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BLIP window failure meeting

o R S e

k] B4 ] 1 JHLANK OFF FLANGE D38-M-
120 5| 1 [ION PUMP BASE PLATE D38-M-
121]264 | HARDWARE SET_.312-24UNF X 2,50 LG_| BNL f1-05388 6
122[680 | HARDWARE SET _312-24UNF X 2.25 LG | BNL f1-05386 7] 1 |QUADRUPOLE DANF YSIK
123]100 [ HARDWARE SET 312-24UNF X 1.75 LG | 10 vag, "0 o A 8| 1 |TURBO PUMP, HALZER TPU 510
124 [ 96 | HARDWARE SET_312-24UNF X 125 LG | BNL §1-05330 I\ [89] 1 [TURBO PUMP_SUPPORT PLATE ASSY D25-N=-2¢
125 16 | HARDWARE SET_250-28UNC X 1.25 (G| BNL #I-05382 90| 1 [WATER COOLED BEAM STOP 120, 24L
126| 2 | GASKET KIT 8.0 GATE VALVE B el b CO a1
127| 2 | GASKET 02.75 OFHC COPPER BNL_§1-05362 92
SEE SECT D-D 128 2 [ GASKET 06.0 OFHC COPPER BNL_§1-05368 93
SHEET 8 129] 6 | GASKET 08,0 OFHC COPPER B f-05370 | A\[e
130| 8 | GASKET 010.0 OFHC_COPPER BNL f1-05372 a5
131] | [O-RING_10.75 D X .125 WIDE ON_HAND 96
132| 6 | GASKET @60 ALUM J 97
35| 17 | GASKET 98.0 ALUM - 98
134 | 10 | GASKET @10.0  ALUM 99 | | [TURBO-MOLECULAR PUMP
135 100] 1 |6" VAC-U~FLAT ELBOW, 8" FLG
101] 1 |6 ELECTROPNEUMATIC GATE VALVE A
102] 1 ]10" VAC-U=FLAT FLANGE, BLANK [F'3i 50
@ 103] 1 [10" ZERO LENGTH ADAPT VAC-U-FLAT FLG R TITIT,
7 /_@ 104] 1 [8" VAC-U-FLAT 4 WAY CROSS |10 osh
/ N A 105 1 [6" VAC-U~FLAT TEE, B" FLANGE [Imiw oy
;? Ve 106| 2 | GAIE VALVE -~ 8.0 CONFLAT FLANGES |
g & 107,
S § 108,
K /\[103] 1 |CERAMIC BREAK B it
110] 1 [CERAMIC BREAK BAL Griisy
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New beam-line layout
All components except raster magnet were installed Oct. 2014

plunging raster vertical PMNIING  jaser  peamcurrent  viewport and concrete
multi-wire magnet  steering MUIFWIre hofile  transformers electron wall
\l magnet \ monitor (2 places) suppressor
) (LPM) \
H IF'S " beam ]
collimator position aluminum
(internal) monitor (be-_llcia_ws)
existing
0. . (BPM)
et k= -
1= ===y v M (g / \l, 1 . \[ '
: B Ik ! I s a8 11 ~ o ‘N " (o
A | .. » | : } T " = =
'\ : __ =
Nl \—
aluminum \
bellows ) LPM beryllium location of
'-' 4.5 magnet window targets
collimato (existing)
(internal alum.
L= 141.18" bellows | existing to X
1L (358.60 cm) ik FETEL i

Project scope: Design, fabricate, install and commission a BLIP Raster system containing the
components shown in the beam-line layout, and including all required mechanical, electrical
and software systems.



Question # 3

Losses associated to PD 19 are two type

If any of RF system (Buncher, RFQ and 9 tanks) go out of tune,
It causes energy tail in the bunch. Since PD19 is first bend, it is lost here

We accelerate H-, there are continuous stripping due to residual gas

Cross section at 117 MeV about 1.9 e-18 (cm”-2), (about 0.35 nA per meter
for pressure 5e-7 torr and 115 uA, assuming 50% H,, 25% N, and 25%0,)

all the neutral are lost in the first band

Other stripping is called intra-beam stripping of H-,
its cross section is order of magnitude lower.



Question # 4

Last year measured beam size and simulated beam size is smaller
than beam pipe everywhere

Vacuum pressure in BLIP line last year 1.3 e-6
Losses about 50 mW/m
This year 3.4 e-8, losses 3 mW/m

| can not estimate localized losses , where the leak was



Question #5

| am working on this
to find out sensitivity of the loss monitor (LRM) in the BLIP line

Next year we will have new BLM which are much more sensitive



